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Mueh of Pluto’s surfaee eonsists of N 2 iee with smaller amounts of CH 4 and CO iees. Despite 
the low temperature (~45K), ehemistry ean be driven in the surfaee iees by radiation proeessing 
such as cosmic ray bombardment. When cosmic rays strike the surface, much of their energy is 
dispersed in the form of secondary electrons, which in turn drive much of the resulting chemical 
reactions. Laboratory experiments designed to simulate the conditions on these icy bodies may 
provide insight into this chemistry. Significant progress has been made in the laboratory toward 
understanding the smaller, simple compounds produced in the solid phase by radiation 
processing of (N 2 , CH 4 , CO) ices (Bohn et al. 1994; Moore & Hudson 2003; Hodyss et al. 2011; 
Kim and Kaiser 2012). Recently Materese et al. (2014) used a variety of techniques to better 
characterize the refractory materials produced from the UV photo-irradiation of N2:CH4:CO ices. 
However, because Pluto’s atmosphere is optically thick to Lyman-a UV radiation it is important 
to re-examine the results using an alternate radiation source. Our latest work has consisted of 
the analysis of refractory materials produced from the electron bombardment of low- 
temperature N 2 -, CH 4 -, and CO-contalnlng Ices (100:1:1). The Ice mixture was chosen to be 
analogous to the known surface ices on Pluto and the radiation source was chosen to mimic 
the secondary electrons produced by cosmic rays bombardment. The residues were 
studied using multiple chemical techniques including, infrared (IR) spectroscopy, X-ray 
absorption near-edge structure (XANES) spectroscopy, and gas chromatography coupled 
with mass spectrometry (GC-MS). The organic residues produced in these experiments can 
be seen as an analog for the refractory component of the surface of Pluto, and are 
compared with the residues previously obtained from UV photo-irradiation. UV and near- 
IR spectroscopy of the surfaces of Pluto and Charon during the encounter with NASA’s New 
Horizons spacecraft in 2015, will give the first close-up measurements of ices and their 
photoproducts. Laboratory measurements and experiments will provide a better context 
for the data returned by the spacecraft. 



